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The Rejection on Appeal

Clains 1-56 stand finally rejected under 35 U S.C. §8 103 as
bei ng unpat ent abl e over Hi nton and Johnson (Paper No. 5, pages 2
and 4).

The | nvention

The invention is directed to an apparatus and nethod for
storing results of an executed set of operations into a register
file. In particular, the individual operations target the sane
regi ster or the sane portion of a register. Based in part on a
prioritizing schenme, the operation results are witten into the
register file within one clock cycle. |In that regard, however,
claim1l1 recites one half clock cycle rather than one cl ock cycle.

The i ndependent clains are clains 1, 10, 19, 27, 35, 43, 51
and 54. Representative claim19 is reproduced bel ow

19. An apparatus for storing results of nultiple executed
uops into a register file within one clock cycle, said uops
executed by a superscalar m croprocessor, said register file
having a plurality of registers, said apparatus conpri sing:

menory logic for receiving nanes of a first destination
regi ster and a second destination register, said first
destination register targeted by a first uop and said second
destination register larger than said first destination register
and targeted by a second uop;

merging logic for generating an enable signal for said
second uop that corresponds to said first destination register if

sai d second destination register includes said first destination
register;
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priority logic for asserting a wite enabl e signal
corresponding to said first destination register for a highest
priority uop between said first and said second uop, if said
first and said second uop have enabl e signals corresponding to
said first destination register; and

enable logic for steering data associated with said hi ghest
priority uop fromsaid nenory logic to said first destination

regi ster of said register file according to said wite enable
signal within said one clock cycle.

Qpi ni on

We do not sustain the rejection of clains 1-56 under
35 U.S.C. 8 103 as being unpatentable over H nton and Johnson.

Each of the independent clainms 1, 10, 19, 27, 35, 43, 51 and
54, in one formor other, requires the results of operations
targeting the sanme register, in whole, part or portion, or
correspondi ng enable signals, to be prioritized such that the
results are witten into the commonly targeted area wthin one
cl ock cycle according to that priority. In the context of the
appel l ants’ disclosure, the witing of plural results into the
sane targeted area in the sane clock cycle according to a
determ ned priority does not nean that each of the results is
actually witten in the sanme clock cycle. Rather, the witing of
that result which would becone overwitten in the sane cl ock
cycle if the operations are orderly executed is given a | ower
priority and thus omtted, skipped, or ignored. See the

specification frompage 15 to page 18. The end result achieved
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at the end of the clock cycle is as if all operations targeting
the sane area were perfornmed. That is the proper interpretation.
Nei t her the appellants nor the exam ner urges a different view
The i ssues on appeal center about whether H nton and Johnson
di scl oses or suggests, whether alone or in conbination with each
other, the witing of results into the sane targeted register
part or portion within the sane clock cycle, a feature which the
exam ner has not denied is required by all the independent
clains. The appellants argue that they do not. W agree.
Wth regard to the register file RF 6 of H nton, the
exam ner stated (answer at 3):
The register file (RF) 6 is nulti-ported, including two
wite ports. The RF can receive the results of two
operations sinultaneously. The REG coprocessors 10 can
wite the results of an arithnmetic operation to the RF
6, sinmultaneously with the MEM coprocessors 10 | oadi ng
an operand to the RF 6 fromexternal nenory. |n other
words, results of concurrently executing mcro-
operations can be witten to the RF 6 sinultaneously.
Al so, in response to the appellants’ argunent, the exam ner
pointed to a portion of H nton which defines two access ports for
the register file 6 which (colum 12, lines 64-66) "allow LOAD
data froma previous read operation and STORE data froma current
wite access to be processed in the register simultaneously."”

The problemw th the examner’s position is that H nton

evidently is discussing sinultaneous access to the register file
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6 which is a 36 entry by 32-bit register file, not to the sane

entry or portion of any one entry in the register file. Wile

one result is being stored in one entry, a different one can be
read fromanother. There is no teaching or suggestion from

Hi nton that the sane register parts, portions, or areas can or

shoul d be accessed sinultaneously in one clock cycle.

The appellants are correct that Hinton desires to avoid
conflicting access to the sane register areas. |In colum 7,
lines 49-50, Hinton states: "Hardware checks for dependenci es and
only issues the instructions that can be executed.” |In colum 8,
lines 56-68, H nton states:

During the second pipe stage showmn in FIG 3, the
resources [such as a register] are checked concurrently
with the issuing and begi nning of the instructions so
this does not slow down the operating frequency. Each
instruction is conditionally cancel ed and ressued [sic,
rei ssued] depending on the resource check for that
instruction. Register Scoreboarding sets the
destination register or registers busy once it passes
the resource check. Wen the result returns -- whether
1 or many cycles later -- the resultant register gets
mar ked as not busy and free to use. Each nulticycle
functional unit maintains a busy signal that is used to
delay a new instruction that needs to use this busy
unit.

Also, in colum 12, |ines 28-34, H nton states:

A subsequent operation needing that specific register
resource will be delayed until this long operation is
conpleted. This is called scoreboarding the register.
There is one bit per 32-bit register called the
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scoreboard bit that is used to mark it busy if a |long

instruction. This scoreboard bit is checked during

ql2.

The appellants correctly argue (Br. at 6) that H nton's
solution to conflicting access to the same register area is to
del ay the issuance of one of the operations to elimnate the
conflict. The appellants are correct (Br. at 6) that H nton's
schene "fails to allow a register file update of two or nore
operations targeting the sane register (or portion thereof)
within a single clock cycle as allowed by the present invention
as claimed.” In other words, no witing of results is
effectively carried out by being omtted, ignored, or deleted.

Further in support of their argunent, the appellants point
out (Reply at 2) that H nton indicates (colum 5, |ines 45-60)
that its register file 6 is nore particularly described in patent
application 07/486, 407 (now Patent No. 5,185,872 to Arnold et
al.). The appellants refer (Reply at 6) to the foll ow ng
description in Arnold et al. (Colum 5, line 65, to colum 6,
line 5):

Since the both register and nenory types of
instructions allowed to execute in the sane cycle, six
possi bl e regi ster requests could be executing. Thus, a
6-port register file design is required to correctly
i npl enent these parallel functions. O course, a
mechani sm nust exi st that prevents the collision of

data, since witing the sanme register fromnultiple
sources could be disastrous. To protect against this
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problem and to prevent data from being read before it

is properly witten, the RF [register file] uses

regi ster scoreboardi ng.

The above-quot ed description fromArnold et al. does further
support the appellants’ readi ng of Hinton.

We agree with the appellants that nowhere does Hinton
descri be or suggest that two witing operations to the sane
regi ster or register part or portion, are "effectively" processed
during the same clock cycle. Hnton allows reads and wites to
different registers in the register file to occur but not to the
sane targeted register or register parts. See Hinton in colum
2, lines 45-53. Hinton teaches that in case of conflict, one of
the operations will be canceled and reissued at a later tine.
See colum 8, lines 56-68.

Johnson does not nake up for the above-nentioned
deficiencies of Hnton. As is correctly noted by the appellants
(Br. at 9), Johnson discloses that operations that have been
executed (but not yet allowed to update the register file) are
pl aced in a reorder buffer. Fromthe reorder buffer, the
operations are allowed to update the register file "program code
order." The exam ner relied on Johnson for the teaching of an
arbitration schene based on program code order (answer at 5,

lines 8-10). However, what is mssing fromH nton is the idea of
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"effectively” witing into the sanme targeted register areas in
the same clock cycle (one of the witing is not just delayed to
be processed at another tinme), not a different arbitrati on schene
whi ch puts the conflicting operations in another order.

The appellants correctly argue (Br. at 9) that Johnson does
not teach or suggest that nultiple operations can update the sane
destination register (or portion thereof) wthin a common cl ock
cycle. The appellants further correctly note (Br. at 9-10) that
inits section 6.1.2, Johnson teaches that results fromthe
reorder buffer are witten into the register file "in sequential
order." The exam ner has failed to denonstrate how Johnson woul d
reasonably suggest witing into the sanme register areas in the
sanme cl ock cycle.

For the foregoing reasons, neither H nton nor Johnson
reasonably woul d have suggested witing into the sanme register
parts in the sanme clock cycle. W also see no reason why or how
their conbi nati on woul d have suggested witing into the sane
register parts in the sanme clock cycle. Accordingly, the
rejection of clainms 1-56 under 35 U . S.C. 8§ 103 as being

unpat ent abl e over Hi nton and Johnson cannot be sustai ned.



Appeal No. 95-4708
Appl i cation 08/127,782

Concl usi on

The rejection of clains 1-56 under 35 U.S.C. § 103 as being

unpat ent abl e over Hinton and Johnson is reversed.

REVERSED

KENNETH W HAI RSTON
Adm ni strative Patent Judge

BOARD OF PATENT
JERRY SM TH

Adm ni strative Patent Judge APPEALS AND
| NTERFERENCES

JAMVESON LEE
Adm ni strative Patent Judge
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